Cloning and characterization of the gene encoding a repressible acid phosphatase (PHO1) from the methylotrophic yeast Hansenula polymorpha.
A cloned cDNA, generated from mRNA isolates of phosphate-derepressed H. polymorpha cells, was identified to harbour an incomplete sequence of the coding region for a repressible acid phosphatase. The cDNA fragment served as a probe to screen a plasmid library of H. polymorpha genomic DNA. A particular clone, p606, of a 1.9-kb insert contained a complete copy of the PHO1 gene. Sequencing revealed the presence of a 1329-nucleotide open reading frame encoding a protein of 442 amino acids with a calculated M(r) of 49400. The encoded protein has an N-terminal 17-amino-acid secretory leader sequence and seven potential N-glycosylation sites. The leader cleavage site was confirmed by N-terminal sequencing of the purified enzyme. The nucleotide sequence is 48.9% homologous, the derived amino acid sequence 36% homologous to its Saccharomyces cerevisiae counterpart. The derived amino acid sequence harbours a consensus sequence RHGXRXP, previously identified as a sequence involved in active-site formation of acid phosphatases. The PHO1 promoter and the secretion leader sequence present promising new tools for heterologous gene expression.